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Amendments to the Claims 



Claim 1 (currently amended): An apparatus for the application of coatings in a vacuum, comprising 
at least one filtered arc source comprising at least one cathode contained within a 
cathode chamber, 

at least one anode associated with the cathode for generating an arc discharge, 
a plasma duct in communication with the cathode chamber and with a coating 
chamber containing a substrate holder for mounting at least one substrate to be 
coated, the substrate holder being positioned off of an optical axis of the cathode, 
at least one pair of focusing conductors disposed adjacent to the cathode and the. 
plasma duct, along upstream and downstream sides of the cathode, for focusing a 
plasma flow from the cathode to the plasma duct, 

at least one pair of deflectin g - focusing conductors disposed adjacent to. the 
downstream side of the cathode and opposite sides of the plasma duct, generating a . 
deflecting magnetic field cusp for deflecting a plasma flow from the arc source; into 
the plasma duct and a focusing magnetic field for focusing a plasma flow along the: 
plasma duct, the deflecting field coupling with the focusing magnetic field in the 
cathode chamber, 

the at least one pair of focusing conductors comprising conductors generating an 
upstream magnetic cusp in a direction opposite to the deflecting magnetic cusp and . 
extending into the plasma duct, a -plane of symmetry being defined between the ; 
upstream cusp and the deflecting magnetic cusp, and 

at least one metal vapor or sputter deposition plasma source comprising a material to 
be evaporated and installed in the plasma duct in a region nt th e e ntrance of ft 
d e fl e cting magn e tic field semi - cusp - or noar a oonvorging oron between the upstream 
magnetic cusp and the deflecting magnetic cusp, on the side of the plane of symmetry :• 
toward the deflecting magnetic cusp or in a region of th e focusing magnetic fi e ld 
where the deflecting magnetic field is small e st too small to deflect electrons from the 
at least one plasma source. 
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whereby metal vapor propagates toward the subsfrate along magnetic field lines of 
the deflecting magnetic field. 

Claims 2-26 (cancelled) 

Claim 27 (previously presented): The apparatus of claim 1 comprising a pair of deflecting 
conductors disposed adjacent to an upstream side of the cathode, whereby a downstream flow of 
plasma is generated from the arc source and deflected toward the plasma duct and an upstream flow; 
of plasma is generated from the arc source and deflected away from the plasma duct. 

Claim 28 (previously presented): The apparatus of claim 1 wherein the at least one metal . vapor 
plasma source is disposed along an optical axis of the substrate holder. 

Claim 29 (currently amended): The apparatus of claim 27 wherein the metal vapor plasma source is 
disposed «e&F in a center of a magnetic cusp created between the upstream and downstream 
deflecting conductors and upstream deflecting conductors, in a region where the magnetic field is 
generally smallest 

Claim 30 (previously presented): The apparatus of claim 29 comprising an electron beam for 
evaporating the material. 

Claim 31 (previously presented): The apparatus of claim I wherein the at least one metal vapor 
plasma source is coupled to the cathode or to the anode and disposed in a line of sight with the 
substrate holder. 
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Claim 32 (previously presented): The apparatus of claim 31 wherein the at least one metal vapor 
plasma source is surrounded by a shield which insulates the at least one metal vapor plasma source 
from the plasma flow, the shield having an opening to expose material to be evaporated to the 
plasma flow. 

Claim 33 (previously presented): The apparatus of claim 29 wherein an evaporator is. disposed 
between the upstream and downstream plasma flows. 

Claim 34 (previously presented): The apparatus of claim 29 wherein an evaporator is disposed in the 
upstream plasma flow and the material evaporates under the influence of the plasma flow. 

Claim 35 (previously presented): The apparatus of claim 34 comprising focusing conductors 
disposed adjacent to the metal vapor plasma source and the plasma duct on upstream and 
downstream sides of the metal vapor plasma source, for focusing a plasma flow from the metal vapor 
plasma source to the plasma duct. 

Claim 36 (previously presented): The apparatus of claim 1 wherein impulse lasers are positioned to 
ignite an impulse vacuum arc discharge on a surface of the cathode. 

Claim 37 (previously presented): The apparatus of claim 1 comprising a repelling anode parallel to 
.the plasma duct and installed around the plasma duct near the exit of the plasma duct for- directing an 
ion plasma stream toward the at least one substrate. 

Claim 38 (currently amended): The apparatus of claim 36 comprising a repelling anode parallel to 
the plasma duct and installed around the plasma duct near adjacent to the exit of the plasma duct, 

Claim 39 (previously presented): The apparatus of claim 38 wherein the cathode comprises a non- 
conductive evaporating material and a power supply is installed between the repelling anode and ,\ 
, ground 

PAGE 7/32 * RCVD AT 11/30/2006 2:28:12 PM {Eastern Standard Time] * SVR:USPT0-EFXRF-1/7 * DNIS:2738300 * CSID:1 406 375 1318 x DUEUTION (mm-ss):18-14 . :'J 



FROM : JEAN KYLE, P. C. 



PHONE NO. : 1 406 375 1318 



Nov. 30 2006 12:31PM P8 



5 Docket No. AME-T1 14 

Serial No. 10/694,453 

Claim 40 (currently amended): The apparatus of claim 37 comprising a repelling anode parallel to 
the plasma duct and installed around the plasma duct aea* adjacent to the exit of the plasma duct, and 
a power supply installed between the repelling anode and the cathode. 

Claim41 (previously presented): The apparatus of claim 35 ? wherein the metal vapor plasma source 
is disposed in a plane of symmetry between, magnetic cusps of the focusing conductors. 

Claim 42 (previously presented): The apparatus of claim 1 wherein the at least one metal vapor 
plasma source is disposed in a substrate chamber with the substrate holder. 

Claim 43 (previously presented): The apparatus of claim 1 wherein the at least one cathode • . 
comprises a thermoionic cathode or a hollow cathode. 

.. Claim 44 (currently amended): An apparatus for the application of coatings in a vacuum, comprising . 

at least one filtered arc source comprising at least one cathode contained within 
cathode chamber, 

at least one anode associated with the cathode for generating an arc discharge, 
a plasma duct in communication with the cathode chamber and with a coating 
chamber containing a substrate holder for mounting at least one substrate to be 
coated, the substrate holder being positioned off of an optical axis of the cathode, 
. . at least one pair of focusing conductors disposed adjacent to the cathode and the 

plasma duct on upstream and downstream sides of the cathode, for focusing a ptasma 
flow from the cathode to the plasma duct, 

at least one pair of deflectin g focusing conductors disposed adjacent to the cathode 
and the plasma duct, generating a deflecting magnetic field cusp for deflecting a ; 
plasma flow from the arc source into the plasma duct and a focusing magnetic field : . .< 
for focusing a plasma flow along the plasma duct, the deflecting magnetic field 
coupling with focusing magnetic field of the cathode chamber, 
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the at l east one pair of focusint? conductors comprisin g conductors generating an 
u pstream magnetic cusp in a direction opposi te to the deflecting magnetic cusp and 
^tendin g into the plasma duct a plane of symmetry being defined between the 
upstream cust> and the deflecting magn etic cusp, and 

at least one metal vapor or sputter deposition plasma source comprising a material to 
be evaporated, positioned off of an optical axis of the coating chamber and installed 
in the cathode rfrnmher on the side of the plane of symmetry toward the downstream. 
cusp or in a region at tho ontranco of a deflecting magnet i c field oomi ouap or near a 
eenvcrging aroa of the focusing magnetic field between the upstream magnetic cusp 
and the deflecting magnetic cusp w here the deflecting magnetic field is smallest to o 
small to deflect electrons from the at least one p lasma source, 
whereby metal vapor propagates toward the substrate along magnetic field lines of 
the deflecting magnetic field. 

Claim 45 (previously presented): The apparatus of claim 44 wherein the at least one metal vapor 
plasma source is disposed in the coating chamber in opposition to the filtered arc source. 

Claim 46 (previously presented): The apparatus of claim 45 comprising an electron beam for 
evaporating the material. 

Claim 47 (previously presented): The apparatus of claim 44 wherein the at least one metal vapor 
plasma source is coupled to the cathode or the anode and disposed off of an optical axis of the 
substrate holder. 

Claim 48 (previously presented): The apparatus of claim 47 wherein the metal vapor plasma source 
comprises aheated evaporated anode surrounded by a shield which insulates the metal vapor plasma, 
source from the plasma flow, the shield having an opening to expose material to be evaporated to the : .... 
.plasma flow. 
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Claim 49 (previously presented): The apparatus of claim 47 wherein the metal vapor plasma source 
comprises a heated evaporated cathode. 

Claim 50 (previously presented): The apparatus ofclaim 47 wherein the metal vapor plasma source 
coftiprises a heated evaporated anode. 

Claim 51 (previously presented): The apparatus ofclaim 47 wherein the sputter deposition plasma 
source comprises a magnetron source. ■ ■" ' .- 

Claim 52 (previously presented): The apparatus of claim 44 comprising a deflecting anode and a 
repelling anode for directing an ion plasma stream toward the at least one substrate. 



Claim 53 (previously presented): The apparatus ofclaim 52 comprising at least one power supply, f 
installed between the cathode and either the deflecting anode or the repelling anode. 

Claim 54 (previously presented): The apparatus ofclaim 53 comprising at least one grounded 
deflecting anode. 

Claim 55 (previously presented): The apparatus ofclaim 53 comprising a power supply installed 
between ground and the repelling anode. 

Claim 56 (previously presented): The apparatus ofclaim 53 wherein impulse lasers are positioned to 
ignite an impulse vacuum arc discharge on a surface of the cathode. 

Claim 57 (currently amended): The apparatus ofclaim 3$ 49 wherein the cathode comprises a non- 
conductive evaporating material and a power supply is installed between the repelling anode and the- 
cathode. 
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Claim 58 (previously presented): The apparatus of claim 47 wherein at least one cathode comprises 
a thermoionic cathode or a hollow cathode. 

Claim 59 (previously presented): The apparatus of claim 47 wherein the at least one metal vapor 
plasma source is disposed in a substrate chamher with the substrate holder. 

Claim 60 (currently amended): A method of coating an article in a coatingapparatus comprising at. 
least one filtered arc source comprising at least one cathode contained within a cathode chamber^at 
least one anode associated with the cathode for generating an arc discharge, a plasma,duct in 
communication with the cathode chamber and with a coating chamber containing a substrate holder, 
for mounting at least one substrate to be coated, the substrate holder being positioned off of an 
optical axis of the cathode, at least one deflecting-feeuswg conductor disposed adjacent to the 
plasma source and the plasma duct, for deflecting a plasma flow from the arc source into the plasma 
duct, and at least one metal vapor or sputter deposition plasma source installed in the plasma/duct 
between an upstream magnetic cusp and a deflecting magnetic cusr » 1 on a side of a plane of symmetry 
toward the deflecting magnetic cusp or in a region at the cntranoo of n d e flecting magnotio field 
semi ouop or near a converging ar e a of the focusing magnetic field where the deflecting magnetic 
field is <wnaHest -too small to deflect a electrons from the a t least one plasma source, such that metal 
vapor propagates toward the substrate along magnetic field lines of the deflecting magnetic field, the 
method comprising the steps of: 

a. generating an arc between the cathodic arc source and the anode to create a plasma of 
cathodic evaporate, 

b. evaporating or sputtering a material in the metal vapor plasma source or sputter deposition 
plasma source to generate a metal vapor or sputter flux in the vicinity of the plasma flow, 

c. ionizing the metal vapor generated by metal vapor or sputter source, and 

. d: . generating a the deflecting magnetic SekJcusp. for deflecting a flow ofthe plasma toward the 

substrate holder, and : 
; e . : ; generating the upstream magnetic cusp in a dir ection opposite to the deflecting magnetic cusp : 
, and extending into the plasma duct, the plane of sym m etry being defined between the upstream cusp . . 
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and the deflect magnetic cusp, 

whereby the flow of plasma mixes with the metal vapor or sputter flux prior to coating the at least 
one substrate. 

Claim 61 (currently amended): The method of claim 60 wherein the metal vapor plasma source or 
sputter deposition plasma source is disposed in or aeaf adjacent to the flow of plasma. 

Claim62 (previously presented): The method of claim 60 including after step e. the step of focusing 
r ,the metal vapor plasma or sputter plasma prior to deflecting the metal vapor plasma or sputter 
plasma into the plasma duct. 

Claim 63 (previously presented): The method of claim 60 wherein the metal vapor plasma-source is 
coupled with the cathode or the anode foT ionization of the metal vapor. 

Claim 64 (currently amended): The method of claim 60 wherein the repelling electrode is installed- 
oirrnnndino the- plasma duct near adjacent to an exit of plasma duct. 

Claim 65 (previously presented): The method of claim 64 including after step d. the step of repelling 
ions toward the substrate chamber. 

Claim 66 (currently amended): A method of coating an article in a coating apparatus comprising at 
least one fi ltered arc source comprising at least one cathode contained within a cathode chamber, .at 
least one anode associated with the cathode for generating an arc discharge, a plasma duct in 
communication with the cathode chamber and with a coating chamber containing a substrateholder 
for mounting at least one substrate to be coated, the substrate holder being positioned off of an 
optical axis of the cathode, at least one deflecting conductor disposed adjacent to the a plasma source . 
and the plasma duct, for deflecting a plasma flow from the arc source into the plasma duct, at least . : 
one metal vapor or sputter deposition plasma source installed in the cathode chamber off of a line of 
sight with the coating chamber, at least one pair of focusing conductors disposed adjacent to the 
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metal vapor source and the plasma duct on upstream and downstream sides of the cathode, for 
focusing a vapor plasma flow from the metal vapor source to the plasma duct, the a focusing 
magnetic field and the deflecting magnetic field everiappedoverlapping, the metal vapor source 
installedjn a region near a center of tho focusing magnetic fiold semi cuop where the focusing 
n^rtin fi - lH i^ A hetween an upst r eam- magnetic cusp and a deflecting magnetic cusp, onfl 
side of a plane of symmetry toward the deflecti ng magnetic cusp, such that metal vapor plasma 
propagates toward the substrate along magnetic field lines of the focusing and deflecting magnetic 
field, the method comprising the steps of: 

a. generating an arc between the cathodic arc source and the anode to create a plasma of. 
cathodic evaporate, 

b. evaporating or sputtering a material in the metal vapor plasma source or sputter deposition 
plasma source to generate a metal vapor or sputter flux in the vicinity of the plasma flow, . 

c. ionizing the metal vapor generated by metal vapor or sputter source, 

'■ d. generating a focusing magnetic field for focusing a flow of the metal vapor plasma or sputter 
plasma toward plasma duct, and 
. e. generating a deflecting magnetic field for deflecting a flow of the cathodic arc plasmaand/or 
metal vapor plasma toward the substrate holder, and 

f; generating the upstream magnetic cusp in a directio n opposite to the deflecting magnetic cusp 
and extending into the plasma duct, the plane of sym metry being defined between the upstream cusp 
and the deflecting magnetic cusp. 

whereby the flow of plasma mixes with the metal vapor plasma or sputter plasma flux prior to 
coating the at least one substrate. 

Claim 67 (previously presented): The method of claim 66 wherein the metal vapor plasma source is 
coupled with the cathode or the anode for ionization of the metal vapor. 

= - ^ The method ofclaim 66 wherein a theimoionic cathode or hpliow 

. cathode is activated after step b. for ionization of the metal vapor plasma. 
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Claim 69 (previously presented): The method of claim 66 wherein the deflecting and/or repelling 
electrodes are installed along plane of symmetry of plasma duct 

Claim 70 (previously presented): The method of claim 69 wherein the repelling electrode is instated;, 
surrounding the plasma duct near an exit of the plasma duct. 

Claim 7 1 (previously presented): The method of claim 69 including after step e. the stepof repelling 
ions toward the substrate chamber. 

Claim 72 (previously presented): The method of claim 70 including after step e. the step of repelling 
ions toward the substrate chamber. 

, Claim 73 (new): The apparatus of claim 1 wherein th e at least one metal vapor or sputter deposition 
plasma source is installed in the plasma duct in a region where the deflecting magnetic field is too 
small to deflect electrons from the at least one plasma source. 

Claim 74 (new): The apparatus of claim 44 wherein the at least one metal vapor or. sputter 
.; deposition plasma source is installed in the plasma duct in a region where the deflecting magnetic 
field is too small to deflect electrons from the at least one plasma source. 

Claim 75 (new): The method of claim 60 wherein the at least one metal vapor or sputter deposition 
plasma source is installed in the plasma duct in a region where the deflecting magnetic field is.top 
small to deflect electrons from the at least one plasma source. 

Claim 76 (new): The method of claim 66 wherein the at least one metal vapor or sputter deposition 
. plasma source is installed in the plasma duct in a region where the deflecting magnetic field is too 
small to deflect electrons from the at least one plasma source. 
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Claim 77 (new): The method of claim 66 wherein the apparatus comprises at least one ionized 
filtered e-beam evaporator contained within a second cathode chamber, at least one pair of focusing 
conductors disposed on a downstream side of the e-beam evaporator on both sides of the second 
cathode chamber and at least one pair of focusing conductors disposed on an upstream side of the e- 
beam evaporator on both sides of cathode chamber comprising, in any order relative to steps d t .e and . 
f 3 the steps of: 

f . activating an e-beam to evaporate a metal in the e-beam evaporator and create a metal vapor, 
and 

g. generating a cusp in the second cathode chamber to confine the metal vapor and direct the 
metal vapor toward the coating chamber. 

Claim 78 (new): An apparatus for the application of coatings in a vacuum, comprising . 

at least one filtered arc source comprising at least one filtered arc cathode contained 
within a first cathode chamber, 

at least one anode associated with the cathode for generating an arc discharge, \ 
at least one ionized filtered e-beam evaporator contained within a second cathode 
chamber, 

a plasma duct in communication with the first and second cathode chambers and with 
a coating chamber containing a substrate holder for mounting at least one substrate to 
be coated, the substrate holder being positioned off of an optical axis of each of the 
first cathode chamber and the second cathode chamber, 

at least one pair of focusing conductors disposed adjacent to the filtered arc cathode 
and to the plasma duct on an upstream side of the cathode chamber, for focusing a 
plasma flow from the cathode to the plasma duct, 

at least one pair of focusing conductors disposed on a downstream side of the e-beam. 
evaporator on both sides of the second cathode chamber and at least, one pair of 
focusing conductors disposed on an upstream side of the e-beam evaporator on both.. 
: sides of cathode chamber, 
at least one pair of deflecting conductors disposed adjacent to the cathode and the, ; . = 
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plasma duct, generating a deflecting magnetic cusp for deflecting a plasma flow from 
the arc source into the plasma duct and a focusing magnetic field for focusing a 
plasma flow along the plasma duct, the deflecting magnetic field coupling with 
focusing magnetic field of the cathode chamber, 

the at least one pair of focusing conductors comprising conductors generating an 
upstream magnetic cusp in a direction opposite to the deflecting magnetic cusp and 
extending into the plasma duct, a plane of symmetry being defined between the 
upstream cusp and the deflecting magnetic cusp, and 

at least one metal vapor or sputter deposition plasma source comprising a material to 
be evaporated, positioned off of an optical axis of the coating chamber and installed 
in the cathode chamber on the side of the plane of symmetry toward the dbv^tream 
cusp or in a region of the focusing magnetic field between the upstream, magnetic* . 
cusp and the deflecting magnetic cusp.where the deflecting magnetic field is too • : 
small to deflect electrons from the at least one plasma source, and 
at least one pair of focusing conductors disposed adjacent to the at least one metal 
vapor or sputter deposition plasma source and the plasma duct, on upstream and . 
downstream sides of the at least one metal vapor or sputter deposition plasma source, 
for focusing a plasma flow from the metal vapor source to the plasma duct 

whereby metal vapor propagates toward the substrate along magnetic field lines of the. deflecting . 

magnetic field, and a cusp generated in the second cathode chamber by the focusing conductors 

adjacent to the second cathode chamber confines the metal vapour and directs the. metal vapour 

toward the plasma duct. 

Claim 79 (new): The apparatus of claim 78 wherein the e-beam evaporator is disposed in the second 
cathode chamber in opposition to the filtered arc source in the first cathode chamber. 

.; Claim 80 (new): The apparatus of claim 78 comprising a deflecting anode and a repeUinganbd^ 
, \ : directing an ion plasma stream toward the at least one substrate. :, ; 
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Claim 81 (new): The apparatus of claim 80 wherein the repelling anode divides a metal plasma 
stream from the e-beam evaporator and a filtered arc plasma stream from the filtered arc cathode. 

Claim 82 (new): An apparatus for the application of coatings in a vacuum, comprising 

at least one filtered arc source comprising at least one cathode contained within a 
cathode chamber, 

at least one anode associated with the cathode for generating an arc discharge,, 
a plasma duct in communication >yith the cathode chamber and with, a coating; 
chamber containing a substrate holder for mounting at least one substrate to be 
coated, the substrate holder being positioned off of an optical axis of the cathode, 
at least one pair of focusing conductors disposed adjacent to the cathode anil the 
plasma duct, along upstream and downstream sides of the cathode, for focusing a 
plasma flow from the cathode to the plasma duct, 

at least one pair of deflecting conductors disposed adjacent to the downstream side of 
the cathode and opposite sides of the plasma duct, generating a deflecting magrietic 
cusp for deflecting a plasma flow from the arc source into the plasma dtict and a . 
focusing magnetic field for focusing a plasma flow along the plasma ducti the 
deflecting field coupling with the focusing magnetic field in the cathode chamber, 
the at least one pair of focusing conductors comprising conductors generating an 
upstream magnetic cusp in a direction opposite to the deflecting magnetic ciisp and 
extending into the plasma duct, a plane of symmetry being defined between the 
upstream cusp and the deflecting magnetic cusp, and 

at least one metal vapor or sputter deposition plasma source comprising a material to 
be evaporated and installed in the cathode chamber, and at least one pair of focusing . 
conductors disposed adjacent to at least one metal vapor or sputter deposition plasma 
source and the plasma duct, on upstream and downstream sides of the at least one 
metal vapor or sputter deposition plasma source, for focusing a plasmafloW frprri the 
metal vapor source to the plasma duct between the upstream magnetic cusp arid the . 
deflecting magnetic cusp, on tte ; r 
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magnetic cusp, 

whereby metal vapor propagates toward the substrate along magnetic field lines of the deflecting 
magnetic field 

Claim 83 (new): The apparatus of claim 82 wherein at least one metal vapor plasma source, is. . 
disposed in the coating chamber in opposition to the filtered arc source- 
Claim 84 (new): The apparatus of claim 83 comprising an electron beam for evaporating imperial in . 
the metal vapor plasma source disposed in the coating chamber. 

Claim 85 (new): The apparatus of claim 82 wherein the at least one metal vapor plasma source is 
coupled to the cathode or the anode and disposed off of an optical axis of the substrate holder. 

Claim 86 (new): The apparatus of claim 85 wherein the metal vapor plasma source comprises a 
heated evaporated anode surrounded by a shield which insulates the metal vapor plasma souK^frbm 
the plasma flow, the shield having an opening to expose material to be evaporated to the plasma; 
flow. 

Claim 87 (new): The apparatus of claim 85 wherein the metal vapor plasma source comprises a. 
heated evaporated cathode. 

. Claim 88 (new): The apparatus of claim 85 wherein the sputter deposition plasma source comprises 
a magnetron source. 

Claim 89 (new): The apparatus of claim 82 comprising a deflecting anode and a repelling anode for 
diFectiiig an ion plasma stream toward the at least one substrate. 

:■■>;■■; v-. Cteim 90 (new): The apparatus of claim 88 comprising at least one power supply installed between 
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Claim 91 (new): The apparatus of claim 90 comprising at least one grounded deflecting anode. 

Claim 92 (new): The apparatus of cJaim 90 comprising a power supply installed between.grouhd and, 
the repelling anode. 

Claim 93 (new): The apparatus of claim 85 wherein impulse lasers are positioned to ignite an 
^impulse vacuum arc discharge on a surface of the cathode. 

Claim 94 (new): The apparatus of claim 85 wherein the cathode comprises a non-conductive 
evaporating material and a power supply is installed between the repelling anode and the cathode. 

. Claim 95 (new): The apparatus of claim 85 wherein at least one cathode comprises a thermoionic . 
cathode or a hollow cathode. 

Claim 96 (new): The apparatus of claim 85 wherein the at least one metal vapor plasma source is 
disposed in a substrate chamber with the substrate holder. 

Claim 97 (new): The apparatus of claim 85 wherein the cathode comprises a non-conductive 
evaporating material and a power supply is installed between the repelling anode and the grounds 

Claim 98 (new): The apparatus of claim 87 wherein the cathode comprises a non-conduetive . 
evaporating material and a power supply is installed between the repelling anode and the cathode. 
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